Serotonin: an inducer of collagenase in myometrial smooth muscle cells.
Rat myometrial smooth muscle cells in culture actively produce collagenase in medium containing fetal bovine serum, but not in medium containing newborn bovine serum or containing fetal serum adsorbed with dextran-coated charcoal. A dialyzable molecule has been isolated from fetal bovine serum, which restores the ability of the smooth muscle cells to produce collagenase. The molecule has been purified and identified as serotonin (5-hydroxytryptamine). Cells cultured in medium depleted of serotonin for 3 days fail to produce collagenase, as assessed both enzymatically and immunologically. Addition of serotonin promptly restores the ability of the cells to produce the enzyme. The EC50 for serotonin is approximately 2 microM; maximum stimulation of collagenase production is observed at 5 microM. The response is specific for serotonin: a wide variety of compounds tested, either related to serotonin or of potential reproductive significance, were without effect in the induction of collagenase production by the cells. No changes in DNA content, general protein synthesis, or cellular collagen production were observed as a consequence of serotonin depletion or restoration, suggesting a selective effect of the compound on collagenase production. The effect of serotonin was also selective to myometrial smooth muscle cells; collagenase-producing fibroblasts from skin and cervix displayed no serotonin requirement for enzyme production. Studies using specific agonists or antagonists for a variety of serotonin receptor subtypes suggest that the 5-HT-2 receptor mediates the serotonin induction of collagenase in these cells. Preliminary evidence indicates that cultured human myometrial smooth muscle cells are also dependent upon serotonin for collagenase production. The evidence in this study suggests the possibility that serotonin serves as a signal to begin the massive collagen degradation that occurs in the postpartum uterus.